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A.2 Guidance on the use of radiation test sites

For measurements invoiving the use of radiated fleids. use may be made of & test site in conformity with
the requiremnents of clause A.1. When using such & test site, the following conditions shouid be cbeerved

to ensure consistancy of measuring results.

A2.1  Measuring distance

Evidence Indicates that the meassuring distance s not critical and does not significantly sffect the
medasuring results, provided thet the distance is not less than /2 at the frequency of messurement, and
that the precautions described in this annex are observed. Maasuring distances of 3 m, 5 m, 10 mand 30
m are In common use in European test lsboratories.

A22 Tesatantenna

Different types of tast sntenna may be used, since performing substitution measurements reduces the
offact of the errors on the measuring results.

Height veriation of the test antenna over 8 range of 1 m to 4 m is essential in order 1o find the point at
which the radistion is maximum.

Height variation of the test antenna may not be necessary st the iower frequencies telow approximately
100 MHz.

A.d.3 Supstitution antsnna

Variations In the maasuring resuits may occur with the use of different types of substitution antenns st the
lower frequencies below agproximately 80 MHz. Where a shortened dipole antenna is used at these
frequencies, detads of the type of antenna used should be included with the results of the tests carried out
on the test site. Correction factors shall be taken into accaunt when shortened dipole antennas are used.

A24 Artificlal antenna

The dimensions of the artificial antenna used during radiated measurements should be small in reietion to
the sampie under test.

Where possibie, & direct connection should be usad between the artificial antenna and the test sample. In
cases where it is necessary Yo use a connecting cable, precautions should be taken to reduca the
radistion from this cabie by, for exampie, the use of ferrite cores ar double screened cables.

A28  Auxiliary cables

The position of auxilisry cables (power supply and miorophone cables etc.) which are not adequately de-
couplad, may cause variations in the messurement resuits. in order to get reproducible resuits, cables and
wires of suxileries should be arranged verticslly downwards (through a hole in the non conducting

support).
A.3 Further optional aiternative indoor test site using an anechoic chamber

For radiation messuraments, when test frequency of the signais being measured is greater than 30 MHZ,
use may be made of an indoor test sita being a weil-shieided anechoic chamber simuisting s free space
environment. if such a chamber Is used, this shall be recorded in the teat report.

The test antenne, measuring receiver, substitution antenns and calibrated signal generator are used in @
way similar to that of the general method, Subclause A.1. in the range 30 MHz o 100 MH2, some
additional caiibration may ba necessary.

An example of 8 typical measurement site may be an electricaily shisided anechoic chamber deing 10 m
long, 5 m broad and § m high. VWails and ceiling should be coated with RF gbsorbers of ¢ m height. The
base shouid be coversd with absorbing material 4 m thick, and 8 wooden floor, capable of carrying test
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squipment and operstors. The construction of the anechoic chamber is described in the following
subclauses.

A3l Example of the construction of a shlelded anechoic shamber

Frae-fisld measurements can be simulated in a shieided measuring chamber where the wails are costed
with RF absorbers. Figure A.3 shows the requirements for shisiding ioss and wall retum loss of such a
room. As dimansions and characteristics of usual gbsorber materials are critical beiow 100 Mz (height of
abecrbers < 1 m, reflection attenuation < 20 dB) such a room is more suitabie for messurements above
100 MHz, Figure A.4 shows the conatruction of an anechoic shisided measuring chamber having a base

aroa of Smby 10 m and a helght of Sm.

Ceilings snd walls are costad with pyramidel formed RF absorbers spproximately 1 m high. The base is
covered with absorbers forming a non-conducting sub-floor or with speclal ground floor sbsorbers. The
avaliabie intemal dimensions of the room are 3 m x 8 m x 3 m, so that 2 maximum measuring distance of
§ mlength in the middie axis of this room is availabla.

At 100 MHz the measuring distance can be axtended up to 8 maximum of 21

The fioor absorbers reduce floor reflactions so thet the antenna height need not be changed and fioor
reflaction influences need not be considered.

A! messuring results can thersfors be checked with simple caiculations and the messurement
uncertainties have the smailest possibie vaiues due to the simple measuring configuration.

A32  Influence of parasitic reflections In anechoic chambsrs

For fres-space propagation in the far fieid condition the comeistion E = Eo (Ra/R) is vaild for the
dependences of the fleld strength E on the disiance R, whereby Eo ls the reference fleid strength in the
reference distance Ro.

it is useful to use this correlation far comparison measuremants, as all constants are efiminated with the
ratic and neither cable attenuation, nor antenna mismatch, or antenna dimensions are of importance.

Deviations from the ideai curve can be seen essily if the logarithm of the above squation is usad, because
the ideal correlation of fleid strength and distance can then e shown as a straight fine and the devistions
oocurring in practice are cleary visible. This indirect method more readily shows the disturbances due to
reflections and is far less problematical than the direct meesurement of reflection attenuation.

With an anechoic chamber of the dimensions suggested in Subclause A.3 at low frequencies up to 100
MH2, there are no fer fleid conditions and therefore reflections are atronger so that carefui callbration s

necessary; in the medium frequency range from 100 MHz to 1 GHz the depencence of the fleid strength
on the distance meets the axpectations very weil,

AJ.3  Cailbration of the shieided RF anechoic ohamber
Caretful caiibration of the chamber shall be performed over the range 30 MHz {0 1 GHz.
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Figure A.3; Specification for shielding and reflections
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Figure A4: Example of construction of an anechoic shieided chamber



N ‘Asuenbeay
004 0) ] Lo 100 (000
— - L4 e - P . SR e
- dbbt - 4 0}
1 P 4 1 — | i S
= - J!J = 'll' N — I 0
= o §
| | L _ -onfflat o 4 DN Qe G — L 3
& = |
¥ 8
: ! A ! - {2
-t o =5
- |~ - —f - - LI} — w
[ ] o
T o
_ i Y- -=3 i m
W O W WAL YO H — - - — | o >
WOCIRAR R DG H = = =« || 11 . I L — .
U3 03 "N URY TH08 Heww e - 00
TR T R TR )T M— — -1 - [ T T
~ 0L
o8

UMM|P W Ot pUe W g} D PIO1S-H PNITIPES ‘SPWIN JNUTD JRUSURI| ‘(eagyeuniou) g xouuy

208) Ao gt 00C $130d
oc obey



-1 - [ el s el = i o i Sl
gy 0 - iy u _HWW B S - + 4
11 R S S B = A A B 1 g S
| X 3 1 ] | iIIJT — 1 . J —
W v S A ol (A (B G o P R B e : R
- — - b— + ——— - —- —— N Cn e ———— R - - b ——— — qa
1 Z |l —ur T_ T
.;u.. .l,.U — =} - - llau i I}H - . uu.HHui uuH
_ i A SN Gl I . - |1 [ i, m
g ey iy S B gy o e D I i i S
- 1= — ~ — N I L — — — — QS-M
- T N S S ey S i3 T = T }
] | § 4. . —_ L b —_—
1 = SN I S D i Gt I SR A A B A S
= -1 it ] L,H,H! iy - * - W,HH
— — |||L:4 | - M ~ — — - R [ £ 133
e == = === R HEE o =
m O . "1k i SN Ty T T
.MII +— - —_— [ - ..Il‘ — e l|||.|.||l W.AM# [ pa— !l.l--;
+4 —4— = 1+ —1— [ =L =T

4681 Angy :0ct 90¢ S13d
or o8y

dooj ezys eireq 204 Y JUSLND JOLIRD N JSTIRAISUNSS |

ol -

:(eapruLIOU) O XOUUY



1'a sinllyy

7HIN Amsenboy)
v 1] 1’0 i10'0 w'o
0e-
o
po-
4 o
Wg| = sousmp M
S "k
oe- B
o1
ol
spiey-3 pejeieueD 1oj 10308) UORORLIOD N PIOU-H  (eAEMUOU) G Xeuuy
168} Aoy :0CE 00¢ S13d

’ sy obug



13 enilyy

ZHe Aouanbouy
001 oL L 1'o 100 100'0
1 T S¢-
2l
8ARIOSY X 20
Aqpums x). H 0z
0~
+
] Oupmed() ‘x| 0 §
3
o
04
SEUMSIP W O} )T PIOY-H PHBIPRI ‘) snopndg  (sapsumou) 3 xeuuy
1681 Angy :0cT 00C S13d

- rveleg



Page 43
prETS 300 330: May 1987

Annex F (normative): Test fixture for measuring inductive transmitter carrier
and harmonic currents by use of an artificlal antenna

The aticel sane 8 used for equipment with an antenns connector and submitted for type testing
sithout a¢ sdeve. The meaxrement is (o detarmine the RF carrier current and spurfous currents in the
sdics seore 8 e racield feids for the carrier and spurious which are proportional to the carrier and

PRISCUS NS
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Ai *% c1l & g c
ar @ i oo
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To messuring recalver. recel
> For spurious measuremnents T%«' ’m" m?.mu"

Figure F.1.
Shisided box -

intarnal ghieids
Figure F.2.

Ar exargie U he mechenics isyout and the equivalent electric cireult of the components are given n
Ko F2 and T mupecively.

L s e el 100D aNdEIE iINGUCtance.

f t» mevdackrer uses soveral values of antenna inductance two srtificlal antennas having maximum
e surerum aouctnos L. must be supplied ss agreed with the accredited test laboratory. This fact shall
2 steind = B Wet report

Rx ¢ R ore ow valus 'ssisiors n paraile! to provide a low valus inductance free reelstor Rz. The
«<inge scrams 2 @ sroporonal & Me conducted carrier and spurious loop currents. These can be
“annred 8 correcky C.

Rs e r comtingtion with Rz dertical Q for the artificial antenna and the actual loop antenna.

Qwsexr R* provdes Hgeter 8 50 O resistor an attenuation of BUT autput signal at connector B used for
CHOLEC WL MeaSLrenmets between 30 MHz2 and 1 GHz.
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Capacitors C1, C2 and connection J1 ure options! components to be used as appropriate by the

manufacturer to match the actual EUT clrouit configuration, for examples see figure F.3 beiow. Optional
configurations of figure F.1 are shown In figure F.3 below:

L
Rs

4
Configuration 1 Ell 8

c
-

L
Re
8 a
Configuration 2 A gl B c
' -

oY

A

‘500 R1

S00| R1

Configuration 3

Figure F.3.

The test fixture configuration used by the manufacturer shai stated in the application and test report.
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Annex G (informative): E-fleids in the near field at low frequencles

E-fleid at low frequencies ls ofien in the nesr fleld and it is in reaity only possible 10 measure with the
shielded loop antenna; in this case there is 8isc & relation between the E-fleid and the H-fleid by the wave
impedance Z. In the neer fleld the wave impedance is highly dependent on the type ¢f radiating antenna
(loop or open end wire) and the wavelength. If the power denalty at a certsin distance is the same for a H-
fleld and an E-fisid genersted signal, the foliowing caiculation can be made:

In the direction of maximum power in the newr fleld, the powsr density S is:

Y]
S-%—-H,’Z, - H3Z, (1)

where:

S = power density;

E = siectrical fleld generated by an E-fisld antenna at distance d;

He = magnetic field ganersted by an E-flald antenna st distance d;

Hm = magnetic fleid genersted by s K-flald antenne st distance d;

Z, = wave impedance of a field generated by an E-fleid antenna st distance d;
Zm » wave impedance of 3 field generated by an H-fleid antenna at distance d.

’ A
| Zu=2205 ¥ d< powtiis) (@

A . i
Z,tzom if d<2—‘-(nmﬂe!d) (3)

Equation (1) gives:

Hyw o3 (41m) (4
Equation (2) and (3) into (4) gives:

Hy s Ha 228 o 1, 220 )

where fc is the carrier fraquency in MHZ.
For 2nd/A = 1, d = 10 and f,=4,78 MHz, and using equation (8), this gives:

- H, L
Hy = Huts (/0 MHD) (€

For 2rdf), < { if{, < 4,78 MHz then equation (5) is valid, (1.e. near field).
For 2xd/A 2 1 iff, > 4,78 MHz then H, = H,,, (..e. far fleld).

The method aliows an electric generated E-fieid o be measured ss & magnetic generated H-fleid by
adding @ cormection factor derived from (8).

For a graphical representation of the corraction factor, see annex D.
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Annex H (informative): Class 2 - customised loop antennas
H.1 Carrier currets
The radisted magnetic fieid from a loop coil antenna in the neer field s given by:

NIA

Hg= Py (A/m) (1)

where:

N is the number of turns of the loop coil antenna;

| is the current in Ampere in the loop coll antenne;

A ls the ares in m? of the loop coll sntenna;

d is the distance in metre from the transmitter.
The formula is valid at low frequencies under the following conditions:
- Lengthofthe coliwire: [<Ai/2s
. Oistance from coil: deiiln
The product of NIA ig the magnetic moment of the ooil.
Equation (1) gives:

MaNU=Ho2nd (Am?) (2

In this ETS the raferance measuring distance d is 10m.

if Ingerted !nto (2):

M = Higx 6283 (Am?) 3
After rearrangement of (3):

Niw emflm (ms m?) @
where

Myq I8 the H-fieid limit @ 10m in A/m (see subciause 7.1.1);
| ia the Gurment mit in ampere of the type testing Cless.

Equatior (4)i|vuldupu:1 Mz for 2 10 m H-fleld limit. For frequencies above 1 MHz the limits can be
derived from:

2,4
ope Sugeladst )
3
Equation (5) after reerrangament:
1 3¢}
M= @
7 Sugx Sugn? 7
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Below 1 MHz the NA imit is determined by equation (4). Above 1 MKz the KA imRt s deermred oy
equation (5) and is descending with {2 or 12 dB/oct.

Equation (2) inserted into (6) and after rearrangement:

1 30’
N Aw
™ 7
For erp = 280 nW in (7):
254951072
NA.-TT;.. (Am?) ®

where:

| iu the current limit in ampers of the type testing Claes.

f is the frequency in MH2.

Far method of messurement for loop current into an artificial antenna. see snrex =



b 'H aunllg

(V) Bimiavs puiyvo 1IN uwents ICHI0 ARG |

o " 1 1o

HHEE - T

Oy Sy i.& P . b3 o“. @ b g on e . [ WP SRR RSP WP
r»x IR T Y v el s i s ana s pyy

N Y oY S N Lot T [ SN v.f;)i.ﬂl‘.ll!
- - N = W B S Y Sy oY o Fore B e - w—

Uy P10 o (1A 2N = (v, N) X0W BUUSRY

) e S8; = 0NN RASLY

Ouant P-1-D/CY « N WU WIBUB IS PI8Y- 10808 SUUSIUY

168} 4By :0re 00T S13:d
o obuy



Page 49
prETS 300 330: May 1997

For type testing of Clans 2 egupmer? e ~sxrmu~ RF carar current is stated by the appiicant and the
minimum NA [s deterrrirad Yom g = ° T™s Tewrum value should never be excesded by the

manufacturer when cesigng ustomes: strme
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Annex J (normative): Technical Parameters relevant to the EMC Directive.

Table J.1. detalis the peraree= s r ™8 E°S whch is ais0 required to be meassured for compliance with
the EC Council Directive.

“able J.1.
Clause/ subolause numder aad |  Correspomding article of Qualifying remarks
title - Councl Dirostive §8/33/EEC
7.4 Spurious emisscrs | &8) for transmitters and transcsivers
8.1, Spurious redadicrs &:8) for receivars only




Page 81
prETS 300 330: May 1997

Document history




